[Differentiating into islet-like cell clusters from human first trimester umbilical cord perivascular cells in vitro].
To study the characteristics of the human umbilical cord perivascular cells (HUCPVC) isolated from human first trimester umbilical cord perivascular layer tissues and the differentiation into islet-like cell clusters in vitro. The HUCPVC derived from human first trimester umbilical cord which was donated by the volunteers were isolated and subcultured. The surface markers such as stage-specific embryonic antigen 1 (SSEA-1), SSEA-3, SSEA-4, OCT-4, TRA-1-60, and TRA-1-81 were detected by immunohistochemical method. The first trimester HUCPVC were induced to embryoid bodies (EB)-like cell aggregations and islet-like cell clusters in vitro through a simple stepwise culture protocol (5 steps). The expressions of specific markers [α-fetoprotein (AFP), Nestin, and smooth muscle actin (SMA)] were measured by immunohistochemical method; and the ability of glucose-stimulated insulin secretion was analyzed. The first trimester HUCPVC were successfully isolated and could be passaged steadily more than 10 generations, which expressed SSEA-3, SSEA-4, OCT-4, TRA-1-61, and TRA-1-81. The first trimester HUCPVC were successfully induced into EB-like cell aggregations and islet-like cell clusters. The EB-like cell aggregations could express markers of three germ lineages: AFP, Nestin, and SMA. The islet-like cell clusters could release insulin significantly in response to elevated concentrations of glucose in vitro (t = 7.444, P = 0.002). The insulin contents were (23.2 ± 5.3) mU/L and (7.0 ± 0.5) mU/L in high and low glucose media, respectively. The first trimester HUCPVC has the ability to differentiate into islet-like cell clusters which can secret insulin in vitro.